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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1 . Claims 6-20 provides for a description of the chambers or passageways having 
particular geometry, the claims, however, do not positively state a manipulation step 
further limiting the manipulation of the method claims which are directed to the provision 
of flow of fluid through of chambers of having the particular volumes or passageway 
lengths, since the claim does not set forth any steps involved in the method/process, it 
is unclear what method/process applicant is intending to encompass. A claim is 
indefinite where it merely recites a structural element without any active, positive steps 
delimiting how this structure is used or is actually practiced. 

2. Claims 25-28, and 29-30, and 36 rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. Claims 25-28 refer to the 
volume or depth of fluid in comparison within the chamber to that of the containers, 
however since the volume of the first and second liquid amounts dispensed in operation 
can not been positively determined, the relative size of the chambers can not be 
determined since the size is dependent upon an operational characteristic. With 
regards to claims 29 and 30, the claims point out space in the chamber relative to a flow 
of fluid during operation of the device and the amount to be provided by the flow. 
Whereby the flow of fluid is a dependent upon manipulative operation with regards to 
the amount fed into the chamber, and the claims are directed to an apparatus claim, the 
space above the level of fluid in the chambers during operation of the fluid flow does not 
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provide a positive patentable structural limitation whereby the level of fluid causing the 
space is directed to a method of operation and not to a structural feature in an 
apparatus claim. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by the applicant for patent, or on an international application 
by another who has fulfilled the requirements of paragraphs (1 ), (2), and (4) of section 371 (c) of this 
title before the invention thereof by the applicant for patent. 

The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 (AIPA) 
and the Intellectual Property and High Technology Technical Amendments Act of 2002 do not apply when 
the reference is a U.S. patent resulting directly or indirectly from an international application filed before 
November 29, 2000. Therefore, the prior art date of the reference is determined under 35 U.S.C. 102(e) 
prior to the amendment by the AIPA (pre-AlPA 35 U.S.C. 102(e)). 

4. Claims 1-2, 4, 20, and 21-22, and 24, are rejected under 35 U.S.C. 102(e) as 
being anticipated by Koop et al US 6457854 (cited on PTO 1449). 

The Koop reference discloses an apparatus and method of use for mixing fluids 
including two inlets for a 1 st and 2 nd fluid wells to be fed into a 1 st chamber at the 
intersection of 9,10, a second chamber through seventh at the intersection of the 
sinusoidal loops which are microchannel capillary passageways along the portion 8, 
see figure 1 , which ends at an outlet chamber at 5 for further processing, whereby each 
loop side may be deemed as separated passageways. It is noted that one may define 
any subsequent volume of liquid dispensed from the source wells 1a and 1b as a 
volume per unit time to be mixed together. It is noted that the claim does not distinguish 
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any batch mode operation such as starting and stopping the flow of fluid from the wells 
to define a discrete discontinuous volume of separate flow. 
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Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 3, 6-16, 18-19, 23, 25-35, 38, 40, and 42-43 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Koop et al US 6457854. 

The Koop (et al) reference discloses all of the recited subject matter as defined 
within the scope of the claims with the exception of the structure and method of flowing 
fluid within the chambers having particular volumes, the amount of volume flow level 
and velocity in the chamber and passageway, the cross sectional dimension, lengths, 
and number of passageways between channels, and the use of wells as a manner to 
provide hold the 1 st and 2 nd liquids. 

With regards to having particular volumes, the cross sectional dimension, lengths 
of the passageways and chambers, a person having ordinary skill in the art in fluid 
processing would recognize such a size change in geometry would be a direct variable 
in the production of the amount of fluid which may be processed, and the residence time 
of processing, accordingly, it is deemed that it would have been obvious to one of 
ordinary skill in the art to modify the volumes, the cross sectional dimension, lengths of 
the passageways and chambers so as to optimize the amount of fluid processed and 
the residence time of interaction, since it has been held that discovering an optimum 
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value of a result effective variable involves only routine skill in the art. In re Boesch, 617 
F.2d 272, 205 USPQ 215 (CCPA 1980). 

With regards to the number of passageways between channels, absent any 
unexpected results with the addition of a 3 rd or more channel, it is deemed that it would 
have been obvious to one of ordinary skill in the art to duplicate at least another channel 
so that a 3 rd sinusoidal pathway is provide to produce additional mixing effect since it 
has been held that mere duplication of the essential working parts of a device involves 
only routine skill in the art. St. Regis Paper Co. v. Bemis Co., 193 USPQ 8. 

With regards to the amount of level of fluid and velocity of fluid in the method 
claims, it is commonly known that the level of fluid in a chamber and velocity of fluid flow 
in a pathway is a direct effective variable in the amount of fluid processed, accordingly 
absent any unexpected result, it is deemed that it would have been obvious to one of 
ordinary skill in the art to modify flow velocity and the level of amount of fluid so that the 
level is of a spacing as recited in the claims so as to optimize the amount fluid that is 
processed. 

With regards to the use of wells, as a manner to hold the 1 st and 2 nd fluids, the 
use of wells as a means to hold and supply fluid in microfluidic devices are old and well 
known, accordingly, it is deemed that it would have been obvious to one of ordinary skill 
in the art to substitute for the feed lines of the Koop (et al) reference with wells so as to 
better supply a small amount of fluid flow into the mixing device. 

With regards to the type of material of the passageways, the use of hydrophilic 
surfaces in construction of micromixers are old and well known to provide efficient fluid 
flow, accordingly, it is deemed that it would have been obvious to one of ordinary skill in 
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the art to substitute for the material of the Koop (et al) reference with passages of 
hydrophilic surfaces so as to better supply a better flow of fluid. 

7. Claims 5, 17, 37, 39, and 41 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Koop et al US 6457854 as applied to claims 1 and 21 respectively 
above, and further in view of Jakajima et al 6281254. 

The Koop (et al) reference discloses all of the recited subject matter as defined 
within the scope of the claims with the exception of feeding the fluid in the second 
chamber in the form of droplets, using ramps or steps to combine the liquids, and 
structure which prevents premature movement of the fluids. 

The Jakajima (et al) reference discloses a mixing channel or chamber 3 having 
steps or ramp elements 2 which assist in providing a mixing of fluids from the inlet 16 
through the inlet chamber 14 to produce droplets at the 2 nd side of ramps in the form of 
droplets , see figure 1 , and figure 4, 5, in a controlled movement of the fluids, 

In view of the teaching of the Jakajima (et al) reference, it is deemed that it would 
have been obvious to one of ordinary skill in the art to provide for the chambers of the 
Koop (et al) reference with ramps which assist in providing a mixing of fluids to produce 
droplets at the 2 nd side of ramps in the form of droplets in a controlled movement of the 
fluids so as to produce a more effective emulsion of the mixed fluid. 
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Response to Arguments 

8. Applicant's arguments filel 2-1 9-2005 have been fully considered but they are not 
persuasive. 

9. Applicant argues that the Koop reference operates in a continuous mode in 
contrast a batch mode as applicant discusses on page 1 1 of applicant's remarks. In 
response, the issues of a discrete batch mode has not been claimed in the method step 
nor such feature is supported in the apparatus claims such as the provision of a 
structural control system and valves to produce a discrete batch flow. Thus such 
arguments presented are unpersuasive. 

1 0. Applicant also argues on page 12 that the Koop reference does not have 
"chambers as defined in Applicant's specification. They are not larger than the passage 
ways and larger than the volume of liquids". In response, applicant is reminded that the 
claims define the scope of patent protection and not "as defined in Applicant's 
specification". Furthermore as shown in the markup the two loop passageways width 
combine to form region of a larger width connective chamber. It is further noted that the 
volume of liquid may be defined as a thin cross section volume which is smaller than the 
volume of as defined by the connective chamber of Koop. 

1 1 . Applicant also argues on page 12, that Koop does not have one capillary 
between two chambers. In response, the loop microchannel constitutes as a micro- 
capillary between the connective chambers as seen in the mark up. 

12. Applicant argues on page 12 that "Koop has two inlets and an outlet, which are 
not found in Applicant's device", and that KOOP has sinusoidal passageways which 
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intersect. In response, In response, Applicant's argument that the KOOP reference 
includes additional structure not required by Applicant's invention, it must be noted that 
KOOP reference alone, or as modified, discloses the invention as is claimed. The fact 
that it discloses additional structure or features not claimed is irrelevant. 

Conclusion 

13. The prior art made of record previously made of record and not relied upon is 
considered pertinent to applicant's disclosure. Hillman et al 4756884, Jacobson et al 
6213151, Ghosh etal 5993750, Sundberg etal 6451188. 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tony G. Soohoo whose telephone number is (571) 272 
1 147. The examiner can normally be reached on 7-5PM,Tue-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wanda Walker can be reached on 571 -272-1 1 51 . The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). y/ 
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